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(54) TWO-FREQUENCY NETWORK SYSTEM AND ITS TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a two-frequency network 
system capable of easily obtaining the effect of diversity in a 
frequency diversity system based on orthogonal frequency division 
multiplex(OFDM), thereby manufacturing inexpensive receivers and 
suppressing the reduction of frequency application efficiency. 
SOLUTION: Each of transmission stations A to D constitutes an 
SFN in accordance with frequency bands f 1 , f2. Information 
required of high receiving quality out of information transmitted by 
the frequency bands f1, f2 is transmitted by both of the bands f1, 
f2, and on a receiving point R. the diversity of these band f 1 , f2 is 
received. The correlation value of receiving signals of the bands f1, 
f2 on the receiving point R can be reduced by setting up the 
transmission power of the bands f1 f f2 respectively to different 
values in each transmission station, so that effective diversity 
reception can be attained. Since only a part of information 
transmitted by using these frequency bands f 1 , f2 is the same, the 
reduction in the application efficiency of the frequency bands f1, f2 
can be suppressed. 
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[11*92 ] OF DMM?:fffil/cf^^;HSg^ 

n ( 1 6i±©jhr) mom 1 <ommmmt , Miam 1 © 

ttHfc £ffl 2 ©J»«»»*ffltiT fulfill 1 <D 
M ( 1K±©S«) A0)«2(D»An«d:^6«aS 

Cl«^3 ] OF DM^r^fi^u/c^^^&ai* 



m i <Dm$$t&&m\<>xm— ft^cmm&y & 5 n ( 2 

£LbC«9») m<om 1 cDSff AS <b fc mim 1 tDRftft 
BUfS* 1 ©^<t^g¥SO'^2(D^fi^g|<DSaifi^«^ 

mtm2 (ommm t r ccs& ***jr astrr & c <t 

[flt^Jf 4 ] OF DMM^iffll/cf^^;l/M* 

* jimmied s ti & - mmmtt-c & r , 

fit 1 Oj^^^^rffl^rf^—p^ScD^ft^r^f^: 5 N ( 2 

*a±©s«) m<Dm i (Damas^ striem 1 <Dmmk 
wtc±sa«rtSi-ara-rtg!(Dasm*fTtt9M (2 

mtmz (ommm t r smcs& &m;*jr aifrr s c t 

2cD^fi^SfcD^rtWiorar, »&s2SMrtS©<i> 

#»«r*tK m-(Dmwft&&m&<Dmm?m%mtt^ 
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[0 00 1 ] 

mwvm-r&mf&m *mm%, of dm (fi^is 

[0 00 2] 

[t£3fc(D&fi*] OFDMJStt, ^l'*** UT^O 

—or* o , + y rcD^piis^^-^ + >j r ©» 
io ^ctb«Lra<fts/c», F-f >^-^^;i/iPf« 
ti4l«IH*li±©5Efi)HHI*KWSC:<bCcj:i3, 
^Cc3EtT4iStt*J#fc-&4ci3&sr*4o C*ite<fc*K 

o f DM*5§:ttfli-©aaa»cc j: o i&mizmmx * s 

[0 00 3] §7 (A) CC»— H«»|H(D«*5K-r B C 
©#— JStt&3Ht2> H7 (A) {C^tlO, 

cam, bi, cm. Dm) t>m— mmmt i*m^ 

.^R*iH7 (A) CC*r<fc^{C*ja©tti*«:*Si»^cc 

/N^fiTT^cicc^or^o^SI^L/rii;. 
"rsHttiW-rsfcortt^t^ 

[0 0 0 4] CCD/c2*. 07 (B) tC^f— o<DSiS» 

30 5f L f 2*ffli>rlH*««TSriHifflB»feffiRs 
nn»*. L^LJfe^e, no©Hift» 

[ooo5] #Wf»&mtc*sw&&msM<D&m 
0FDM*aaiv^+ + yr*atc**ct*»6. § 

[0006] ccr, >f--/S<f«:*ortt fc 
^-r -f ©a«*K«?>5 /cd&cc « y a >t" ^ 

SfaT4JS»©sm«#©H©ffiH*sfi(r»C &*s&Kr 
50 ^-i/f- ^S(t«fftt9(C» k ^fiSi^&gp-^F FT^ 
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©— fflig&fflXi*. my<DT1- u ^St^ e> m $ 

£tfft *> *§^«c it. ^m^smm^ fft ^mjks^ c 

[ 0 0 0 8 ] fCT, *f£HJ«±ie©ggj§£||?ifcU 
S§{fS&$C©^ll*!iiI*^£ U *-pt-f?w5 

CO 00 9 ] 

»K. **?8»«T©J:^ait«aWlJSR*ir«-S. 

[ooio] (dofdm (m$tmmift%i&m) n 
&—mm&.mj]3£x&>-ox. m i (Dmrnkftzm^xE. 

^ttCffl—ft®<D~&m*:tf ft -5 N ( 2 «±©SS») 

mmgc&zmn-cmffi i ©iim^sitci^jintrtsi 

ln|-F*iif©3IH15:=ff ft "5M ( 1 J£J±N *«©£&) fj© 30 

4>ft < i ii>fto©^H, Hiriam i ©jiff ^gp© *> % 
©t, > -rn #>©j§5 i ibj— * /c «ia^©jHfi^#«:^g $ 
*i. mria^r l ©jg&Sftf&w: J: *j£<ix rrtKiiuieai 2 
©S&&?£ccj:Sj£fix r*5gp^^c^5nsc i 

[0011] (2) OFDM^^fflLfc^y^^Sc 

r. ^i ©Si^a^5rfflt,i-c5:c^«:i5)— rt^©i*ft%tf 
ft 5 n (i «±©sg£fc) i ©^ft^gfi > gyie^ 40 

ft^M ( i tLh©^) m<Dm2<Dmmmmtfrtimf& 
Huig^2 (Dmmmm<D'j>tj: < £ fe<,>mfr©a 

MiBIg 1 ©jgfg^i?© 5 ^©C>Ttl»©^«!:|gl— g 
fcfcta<£©jg<fa#t<:g$g3iT.. hmSRS 1 ©Jljgf^K: 

£i§flx 'j TrtfCBuiam 2 ©JS&ifc^K:«J; SiiHf x y 
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[0013] (3.) OFDM^ffiffllfcfy^W so 
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X » IS 1 ©Jl&£fc?i?£fl3t,>-Cl5]— F*3g©iM(i^T ft 5 N 

( 2 fct±©g&) a®* 1 (Dgfgp t . lutein 1 ©ji 
: mii&tumrj:zm2ommk&zm^xmzzm 1 ©g 
flrnstc <t z> mm^m t m-^omm^n ft 5 m ( 2 

is 1 ©j*ft^«ps^ 2 ©iifi^af©§^fi^«-?-n-e 
ftll— Sfc«fi&©iiiMA#K:g9«3*i, miieis]— 
«is^©^ifg^#{ct9:gs titcm 1 ©i*ft^ 2 com 
mmtxm>icmtj: zmtixmrnrz c tzimt-r 

[0 0 14] (4_) OFDM^ratttfflOfc^irAtt 

jH* fcw t 1 ^ $ ;vii(i(cfit s ti z -mmkmttxb 1 

X . m 1 ©^^^5rrac»r|gJ— F*9S©j^<t?rtfft 5 N 

( 2 feLkojH*) mv>m i ©j*ft^ <t , mm 1 ©s 

KSwiim 2 ©SSm^^rffltir Buffim 1 ©ii 
ll^PCC J: S^ftrtSi-g|5|SI-rt§©^ft4tf ft 5 M 
<2«±©$l&) ^©^2©i*fi^i*>6«^3n > 

luieai i (ommmmRvm 2 ©^m^af©^jiiM^«-e 
n-e^ipi— £tcteiB.m<Dmmm£<,c&E.zti. mam— 
* fc(ija^©jnft^#{cias3 n/c^ 1 vrnmrn tm 2 

©^ft^fCSl^c^ft^m^J-CjiHir-S C i5r1$gii 
[0015] ' ( 5_) ±fB ( 2 ) (4) ©Q-rn;fr©jtE£ 

{ctec^-c. m&mi<Djmmm<Dimr*}®tmiffi2<D 
msmm<omfgfH^-t<omx. ^ttzmmftntt^x 

[0016] ( 6.) ±ie ( 2 ) (4) ©C^n^©^B£ 

ia$^x. mam 1 ©iim^pcisftrts i m&m 2 © 
i^l^glfoiSfiF^SioPtg-c, ^ft^i^irt^©^ft< 

$R-c* •) . i^-©^{f rtS^K^©«$fi®pge??^b(c 

«t -5 -< ^ i> mm x * s c t & mm t r *> . 

[0017] (x) -tie ( 2 ) < a) (D^trtx^om^. 
{cfci^-c, (uie^ 1 <Dmmmm<Dmm?m t friem 2 © 
^m^ep©jMitrtgi©ra-c. M^-2>iHfip*5S©4>ft< 
<t 4>c^-rn*^B^ftfgr & 0 , i^-©i^tF*3S*5Bt(fe 
^#tt« t m—omw xs> 0 *^fr»e?5ii^wfB«fc <o i>m 
$ss*i^ft i^^t»fBrs> c t znmt -r s„ 

[0018] ( 8.) ±ie ( 1 ) - (4.) ©<,>-r*i*>©tii 

[0019] (9.) ±fB ( 1 ) - (4_ ) ©C^*a*>©~ 

m&gifflttic <mztiz mi ^g-c *,t, mriera- 
*/c«a^©i*ft^#(ca:g3n6mi. ^2©^ft^ 
<tLt:itffl$n. Buie^i. 0 2 ©/gi&&m©i£fgfi^ 

^IrI— ^St©lfi5ilHlKtc J: t) |^B#fcii$af 5Ci £1$^ 



[0 02 0] T«rt>%, *#658CCff4Zja««JB^SC 
terete? * C t i>X * £ e 

[002 1 ] C(D^fg<hlt, (A)*1<D««* 
Hftay-r^-S/f-fSMSpIffitcTi. (B)l» io 

€> 0 (D) ^^S-^O^SSc^BBKL/c^ffi^i 
[0 0 2 2 ] ±12 (A) <OW&K.\Z s TTuVmtfch 

tfttlBecttill l ©JH«^«ci:4#~JHiSa^*c J:&tt 

«P»*«fflT*fflR©a6«»«: «fc<MPi«c J: 9^ftp n pS 
[ 0 0 2 3 ] ±12 ( B ) ©»^CCtt k m 

[ o o 2 4 ] ±t2 (c) ©stecctt, *ti-en©Hift« 

[002 5] ±12 ( D ) <D«^{C« % figffl-r £^0(£>jg 40 
[002 6] 

[ o o 2 7 ] *r, *«bhcc«s* i (omm<DBmicr> 

l^tlWt*. 50 
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[ 0 0 2 8 ] H l mi ©*ifi(DJg»<L ur, #^HJ 

i <Dm : Mkm f i *«i»tb— s 
A»acrc»tt. ^ i (ommffi t i itt»«cs»2© 

ffiKKfff 2ftffliir»i©HisaR»f itcj:^^irt 

C, Dtt«|^*ftililBB(c»oTiB»3n*. 
[0 02 9] 3hc, ±E««K:i:*ttaBlB(D«W«:oc» 

[ o o 3 o ] m i fcfcivc, jattttv f i tinofcatfli 

»A. B, C, D«cj:9 % $-i»i^Si3tirc> 

—H»«©«ift#Bi9«:««sh4©r, ^ft-eftoos 

[0 03 1 ] *n^n<0»^6O«ft«:iiJ*c[)B$Blll3&s 

coy v ^iKDMJHtt, &m&h<Dmn<DmmMg:ic 

[0 032] WAtf, 2o(o«-^*sm*r^®^tc«, 
*«^ccc&4. hik:*jc>-c. «wf i ^{tm^ 

smD a D»*ff s c <h c 4#r* 

[0033] a±mw Ltcr.mmmiz. mmm 1 1 

44o/cSHrr. M%wf 2CCcfc4iSfi*H>60. § 
[ 0 0 3 4 ] 13 1 CCfoOT tt, ^S^^ f K f 2 
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[0 0 3 5 ] xtc, *mm%z>m2oymmo>&mz~o 
m>?ti<$>m i ommm f i zm^xm-^zmm 

ffl^r^ l (ommffi f l ccj:^^ff^if5]-^^ i 0 
[0037] ccx\ &mmmA. B, C, DlCteOT 

^ H2(c*j^s«n<DHH««asma*>&o«ift 
(D&z&mL^mwfz^x^z. 
[0038] me. ±nmmc£z>i&mM<DMmc^ 
xwrntz* 

[0 039] 02K:fot,>T. mmtffif 1 (COC^-CCD^ 

m%.z>t, m$t&mf i%mi<>tcmmmA. b, c. d 20 
t,c£K)^ m—mimmtmmztix^z. mmtcmmk 

m^a, b, c. dccj:d, m-mmkm&mnkztix 

[0 04 0] CCt\ SiMjf^A, B. C, DtCteli 

r, AttttWf 1 ijsam^f 2(oas««*ttsc4K:» 
te^tchcotte^x^Ztcib. 0J:9W6#>&iI9, m 

$m&f iizr>^xm&ommmfr%<Dn%i& z ?mL, 
&m&w&<&T Tz&t&mtj:^ ftmm t & r c > * 0 30 

5^-f«W*»£R:tt, ffift&fff 1 <bMi0R«f 2 

[0041] mm* «t^Rcc*j^r, iasfi^f 1 

H«»f 2CCoCir»5SftBB^60WK35rQtie 

mx$>*). mmmcfr*<D&&£<D&mmt)<Dm**:% 

[0 04 2]fii, H2tC*jC»rtt, mucffkLttmicD 

^tc^mm^hmm-r^m^^Lx^^i^ m—<on 
&m&*>mm?2>cti>aimx$>t). stem— comm^ 
hkjid. mwmwt i, f 2©<i^*hb${c*mbot 
^r^c^t nitre #>* 0 

[0043] aittiooHaasf 1, f 2^t so 
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HIWCCttaaBft * * C £ ttW & *r * 5. 
[0044]^ »2<DSUfi<D^««:o* 1 

[0 0 4 5 ] H3te^mjS0ltt. H&if^^l^UfcT 

£1 3iz^> hCCfl*l,fc-fe$Of> H*jS£U CCD 
1 3-fe^y>h(0^cr>l-fe^^>h« v -£cD-fe^> 

h (Dfrz&m? zm*&m *> *nstt#at t a * c i #m 

[0046 ] 03 (A) » t 1 3-fe^>h*^i&^ft 
5. 6MHzOfl»Sft»f 1 i f 2i02-3Oftg^t 

(B) tt. f 1 i f 2 iC0 2o(DS«^^^>^;KD** 
OSP»SiB*SDjt8«c 1 -fe y y > h 3 , 4 o fcB9S 
«Ba«a»«c J: 0 JS»tt£ft U JB^tt±Cc¥Hen b 

[o o 4 7 ] 03 (B) tc^c^r, ^-n^ncD-fe^y^ 

y ^ > h 3 «»/*jWH n/cSB^ Six- 3ra&s«g 

[0 04 8 ] fiSJ. CCDSte-Y^-^ST&D, SI^CC 

in$n^a5^7, 8<t^, Htc^-raccKsacc^ttsn 

ItWHISia*. 

[0 049]^, 03 cc^nas«ir«, *fe ^ > h 

HiSS[»tt±«:|fiaWLTt^te8&, — ocdf FTIeISSCc 
<t0, -b^>h3, 4(DttfSCDOF DMffllH^-gM 

xtrimrz. 

[ooso] aittttSLwmuasi^-irttaitffsc 
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T£&<D4U $*>CC V CCD**<Z)1 -te^> bCCOC* 

> h ccoi^-c fciij c^cof- z ZBmrz c 4 cc 

[0 0 5 1 ] n«K:tlHnWllf9F^t<rfTtt9«d(CA 
ottt, *ifecD 1 -fe^y> b£|&< 1 2-fe^y> hO* 10 

[ 0 0 5 2 ] »2CDHSS©JB38«:o*, j£{iF*3^ 

cc n -r £ ffe o n j&w cc o c > x a 4 * # m u r h ? & 0 

[0 0 5 3 ] 04CCnrTSISfeW*, flh±7^£;^Wi^fifc 20 
S#4U 1 -te^y > h(D^/c«3-b^>h<D-fe^ 

^£^fiT 6 pjffifc 4 & 5 C 4 *Uij& * 

[0 0 5 4 ] 04 (A) tt. f 1 4 f 2 4 CDS 

^fi429 kHzO-fe^>h9. 1 OtfBJSOTKSB 30 
$nfcti^©W1^7n*r«>(Dr*i9, 04 (B) tciSTJ: 

5 cc^n-etuD-fe y y > b cc^ 4 5 s - £ t i>m 0 

n/c^l 1 4f s -^3MW0Sr6ti/c»»l 3 4*>e> 

1 2 4f s ~*#«9 3T&*afc»$H 4i*6*tt8*i 
ccdb$, -en^ticr)-fey^>htc 

*CCOl>TC*(^— (Drtg4T&o C<DIS*, 
M2tizmfticr>t i >xiZmffl&#J'*-i'f-j&m&»J 40 

[005 5 ]^ 5fc©j£S6W4El«K: t COHti^y- 

iK 1 2 4, -r-^^eai^n^gp^i 3, i4 4# 

[0 0 5 6 ] &tc % J&l±tc^bfcHSfi0!lCC*5t»rfe, 2 
ocD-fe^^> b«— OCDF FT[El§gCC<J:9 0FDM«§3 
*— fS«iS-r5C4*«pJfiBr*S. J^TCC O F D 
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[ 0 0 5 7 ] 0 5 te&McD y A X - > 7* 4 %:mm<Dffif& 

[0 05 8] 05 (A) «RF^CCcfc4T>f-^y-r 

2 0,21 r««UfcJS«««#***i*ti©««iliH 
^352 2. 2 3r*«*0 t (C«««aBIILfc« fc ^|£g 
2 4tCj:0ft»-&J«l/. F FT2 5 CC<££0 F DMCDfl 
m, aB»2 7K:j:4**+yT»©aBl 1 ROSTIEia 
B§2 8KJ:MMWiE^«Tfc5*©r*S. 
[0 05 9] S 5 (B) ttFFT«©^IEKK:j:Sr>^ 

>rt20, 2 ir«eLfc*«««#**ti*tiO* 
ft^JS&2B2 2, 2 3r**BtWCH»gK^JftO k *ft 
^ftFFT25 4 2 6Ct££OFDMGD«iBCDf£, ^JS 
S2 9CC<fcO«DSL^/c»aiR^L/. miBg2 7CCj;£ 
***';r«<OtBI, K9BTjEHIS2 8«:J:a«0STjE 

[0 06 0] 05 (C) (£MMR#-f'l-: ^TWCCfcO 
iUfi £ ft /cfl-^^— ^StCO F F TCCcfc 0— J£MS£tf& 

> ^ 2 0 -c Sfi U /ci^ig^ y > a Cc J: 0 Mfl 

mcm&mm&Ltc'&, fft3 occcfcD— jsltof 
iEmss 2 8 cc <t k> tnEsmtntj: *> & <ox& *> a 

[0 06 1 ] «±CD (A) , (B) . (C) (omf&ztt 

ltK«i8aB4FFT4«:— 3SttCC-r4C4*^# % 
fltoS*«#*B{c&SC4*i6, *m*gB*£ffi«:Sl«-r4 
C4^r^^ 0 

[0 062] ^Cc*a?B©»3©l8»©Jg»K:oCirBI 

[oo63]06 tajk-rmmoj&mte, ±Rrjamm 
^ccffiffl^n^j^ft^g-c^or, -^<ommm<D 

4, *9m<Dm3<omte(D&mt> ^-ocDm&mc^K) 

3^m?ti5#ffil 4#ffl2^, m*)iIJE®ffi3 1 , 3 2 
*Jgr^y b*>yiHl5S3 3, 3 4CcA*?n, -e©#tti 
FFT (a^-yxaaftHK) 3 7<DA^Jffl^3 

5. 3 6CC«^^n, I FFT3 7 iCto^X—teUXftf 

rm±<om^icm%$ n ^> 0 *©a*ttoBsaiiHB3 

8tC*Jl*raX^8l3tiOFDMli-^4&S. CCDff-^ 
6^aa»^ft@B83 9 CCJ: 0 WSOHfflaacc^ftSti/c 
WIHB4 0«cj:0«*i»(iSti, 2*114 1*6 

[0064] 9CCC % ±8B«j«CCi sa^«<?>»ins 

ccoc^riftB^-r^ o H6ccfcw-5saK #ffi2{«ti 
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n-eft^9ITIE[II8§3 1 , 3 2fC*jC^'r»»5n'jE<3D/c«) 
©7EfiK*ttJJ0U t*>^@gS3 3, 3 4&CA#£ 

[0 0 6 5] V7ty«3 3, 3 4-Ctt, m«Q 

^tf^ti^o v^b*>^(nI5S3 3, 3 40tti*(JOFD 10 

C<DW f>^K3 3, 3 4CDW^<DS1 
«ecj:01W»r**. U/c#o"C, *ffll <bSffi2<b(D 

£ ^ tcmt) t^rz> m^c « , v >t->^[gi 

[0 06 6 ] I FFT3 7(DA^ST-3 5 V 3 6 

&/^&$fccD** ur^itisu^^fiys&^n^cDr. 20 

I FFT3 KDAJjlC-?? t*>y[HIK3 3, 3 4 0ffl* 
«-<"CAW £C£K:J;»3, 1 <h#ffl2 <t 
S^it^Ci^r^, I FFT3 7(Dffl^JM 
1 2 ft £ £ 2 j£ $ n £ jg&gfcfg 

i^gL^n/c^P^±Ofi^<5;^^ 0 IFFT37© 
(±}^«il^iQIilSS3 8K*5l,>Titt£^tE£ft, OF D 

Mcom^t zfrtcmcm&m^&Mm 3 9 cc j: ^ mmm 

f£«:^*jg4 1 rf»6i*fl$ft£ 0 

K3 3<DtH^?* I FFT3 7CDA^ffiT-3 5, 3 6&C& 
[0 06 8] 

[0069] -frmiomz (Dtmtz. &m<D&i,^m& 40 

[0 07 0] ^B^CD®3(D3?(J*«, OFDMI^il 

0^, FFT®d8* % &*—~?<D'mm$mffi. fft@ 
[0071] *5m(om4<D%)Mte. ±iz<D-mmkffl 
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mi, mzcommmtLx&mxzzctitc&z. 

[007 2] U_t<DJ: ^cfc^Bj§&cj;ft«, JI«$tfOT 

[0 1 ] $^(cisr:iMJs©i 1 (ommco 

[0 3 ] ±tej£2 onsscwKssosimrtsccRi-rsii 
[04 ] ±fes&2 oiesso^jBoasftrtsccH-r** 
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